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Leiomyoma are common tumors arising within the uterus that feature excessive deposition of a stiff, disordered 32 extracellular matrix (ECM). Mechanical stress is a critical determinant of excessive ECM deposition and increased 33 mechanical stress has been shown to be involved in tumorigenesis. Here we tested the viscoelastic properties of 34 leiomyoma and characterized dynamic and static mechanical signaling in leiomyoma cells using three ap-35 proaches, including measurement of active RhoA. We found that the peak strain and pseudo-dynamic modulus 36 of leiomyoma tissue was significantly increased relative to matched myometrium. In addition, leiomyoma cells 37 demonstrated an attenuated response to applied cyclic uniaxial strain and to variation in substrate stiffness, rela-38 tive to myometrial cells. However, on a flexible pronectin-coated silicone substrate, basal levels and lysophospha-39 tidic acid-stimulated levels of activated RhoA were similar between leiomyoma and myometrial cells. In contrast, 40 leiomyoma cells plated on a rigid polystyrene substrate had elevated levels of active RhoA, compared to myome-41 trial cells. The results indicate that viscoelastic properties of the ECM of leiomyoma contribute significantly to the 42 tumor's inherent stiffness and that leiomyoma cells have an attenuated sensitivity to mechanical cues. The findings 43 suggest there may be a fundamental alteration in the communication between the external mechanical environ-44 ment (extracellular forces) and reorganization of the actin cytoskeleton mediated by RhoA in leiomyoma cells. Ad-45 ditional research will be needed to elucidate the mechanism(s) responsible for the attenuated mechanical 46 signaling in leiomyoma cells. 47
Introduction
53
Uterine leiomyomata are highly prevalent, fibrotic tumors of the 54 uterus that disproportionally afflict African American women and are 55 a public health concern (Day Baird et al., 2003; Walker and Stewart, 56 2005; Lee et al., 2007; Selo-Ojeme et al., 2008; Laughlin et al., 2009 ).
57
Previously, we (Catherino et al., 2004; Leppert et al., 2004) , and others 58 (Wolanska et al., 1998; Mitropoulou et al., 2001; Wolanska et al., 59 2003; Behera et al., 2007) have shown the ECM of leiomyoma to be in-60 creased in amount and altered in composition, compared to the ECM of 61 the uterine myometrium. In addition to a rich glycosaminoglycan
62
(GAG) content (Wolanska et al., 1998; Wolanska et al., 2003) , we ob-63 served that the ECM was structurally disordered, relative to adjacent 64 myometrium (Catherino et al., 2004; Leppert et al., 2004) . Furthermore, signaling is attenuated in leiomyoma cells.
247
We noted a four-fold increase in both the pseudo-dynamic modu-248 lus and the peak strain in leiomyoma tissue relative to patient-249 matched myometrium (Fig. 2) . Using a confined compression cham-
250
ber with a porous paten, we observed a much higher modulus than to grow and proliferate while exposed to increased viscoelastic forces. 
unchanged (Fig. 3) . In further support of this explanation, leiomyoma (Fig. 1a ). An initial 15 second ramp to 0.5 N was applied to the 375 specimens to ensure proper contact between the tissue and the piston.
376
After a 60 second relaxation cycle, a 5% displacement force was applied.
377
Because the force generated under strain rate used in a conventional dy- [mm]) per tissue cross sectional area (mm) (Fig. 1c) . The peak strain 382 and the relaxation modulus (Young's modulus) at 5% displacement
383
were measured. The pseudo-dynamic modulus and the peak strain at 384 5% displacement were measured during a 1200 second cycle (Fig. 1c ).
385
The tissue was then re-weighed, dried using a BioFlex plates and a computer-controlled vacuum stretch apparatus.
418
The choice of 8.9% strain was empirically chosen based on prior data 
